Introduction
Children represent the most vulnerable age group in any community; therefore, the child mortality rate is widely used as a demographic measure and an important indicator of the level of welfare in countries.
in 2011. But the rate of this reduction is still insufficient to reach the target of a two-thirds reduction of 1990 mortality levels by the year 2015. 2 However, success in reducing childhood mortality needs more than the availability of adequate health services with well-trained health professionals. As families are the first people responsible for child care, success requires a partnership between health workers and families with community support. 4 Epidemiologists and social scientists have focused their attention on studying the relationship between childhood illnesses and health seeking behavior (HSB). 5 Health or care seeking behavior has been defined as any action taken by someone in order to find an appropriate remedy for themselves or for the person whom they take care of, when they have a health problem or illness. 6 In some low-income settings, child health and survival was improved when parents selected qualified medical care providers rather than nonqualified ones. 7 Generally, there is a growing amount of literature on HSB and the predictors of health services utilization, especially in developing countries. 8 Unfortunately, HSB studies often describe patterns of behavior without clarifying causes for that behavior, thereby failing to give valuable recommendations. 9 Reviews of the global literature suggested that factors affecting HSB could be classified as cultural beliefs, sociodemographic status, women's autonomy, economic conditions, physical and financial accessibility, disease pattern, and health service issues. 8, [10] [11] [12] [13] [14] But, in developing countries, cultural practices and beliefs were the most prevalent. 8 Cultural practices are prevalent in Yemen; these include massage, cauterization, and local herbal preparations. In addition, many people think that herbs are always useful and are never harmful (Bamatraf, unpublished data, 2008) .
Unfortunately, no published quantitative studies have been found regarding the predictors of HSB for children in Yemen. In the last Yemen Family Health Survey (YFHS), data indicated that no medical care was sought for 53% and 61% of the children under five years of age with respiratory symptoms and diarrhea, respectively. 15 Another Yemeni study described HSB for children with diarrhea but did not quantitatively determine its predictors (Bamatraf, unpublished data, 2008) .
U5MR in Yemen is one of the highest in the Middle East. The World Health Organization reported it as being 77/1,000 live births, with the average regional and global rate as 68 and 57/1,000, respectively, in 2012. Apart from neonatal fatal conditions, pneumonia, followed by diarrhea, was the most frequent cause of death. 16 This study therefore aims to determine the factors affecting HSB of caretakers when their children under the age of 5 years are suffering from common childhood illnesses such as diarrhea, fever, cough, and difficulty of breathing (DOB). Therefore, this study enables one to understand how to influence caretakers' behavior by a rational policy in order to promote child health. The objectives of the current study are to describe the caretakers' HSB, identify the rationale of HSB, and determine the relationship of HSB with subject, disorder, and service characteristics.
Methods

study design
The study was carried out in Shehair city, which is an ancient city in Hadhramout Governorate, Yemen. It is classified as an urban city. 17 It is located on the Arabian Sea coast, about 36 km from Almukalla (the capital of Hadhramout Governorate). The population was estimated to be 11, 196 in 2011. The study was cross sectional.
Participants
The study targeted caretakers of children under the age of 5 years. The caretakers of children under 5 years of age with a history of diarrhea, fever, cough, and/or DOB during the preceding 14 days were included. Caretakers that had problems that might have affected the reliability of the questionnaire scores and those who refused to participate in the study were excluded.
sample
All caretakers who met the inclusion criteria and visited the vaccination unit in Shehair Health Center (SHC) from January 11, 2012 were conveniently included until the required sample was completed by April 2, 2012. The total number of participants was 212 caretakers.
The required sample size was calculated from the prevalence of HSB in literature. The following formula was used to calculate sample size:
where z is the z score (1.96 for 95% confidence level), p is the percentage picking a choice (it is substituted at 0.53 [avoiding seeking medical care in YFHS]), 15 c is the proportion of error we are prepared to accept (the current study set ,0.07), and the required minimum sample size was 195. Five percent was added for the possibility of nonresponse, so the minimum sample size became 205 caretakers. There are many models for studying care seeking behaviors. Kroeger's sociobehavioral model covers the major dimensions of HSB. 18 It is comprehensive and well-organized, so it enables the establishment of correlations with good predictability. 19 This study depended on Kroeger's model in addition to the literature review in determining the study variables. Figure 1 shows the study variables.
Subject characteristics of the caretakers and children. Caretakers' data include age, marital status, education, occupation, and address. Children's data are age, sex, number of siblings, and child birth order. Disorder characteristics mean the severity and symptom type, ie, fever, diarrhea, cough, and/or DOB. Service characteristics include accessibility, acceptability, attitude towards traditional and modern medicine, quality of medical care, and affordability of medical care cost.
Sought medical care means consulted a qualified medical professional. Traditional healers are nonqualified persons who treat the sick children using traditional nonmedical methods such as massage, herbs, and cauterization. Drug sellers are nonqualified persons who sell drugs without medical prescription.
For inferential statistics, the caretakers' age and the number of siblings were classified into two categories according to the mean. The educational level was categorized according to the level of school education. 20 Similarly, respondents' addresses were classified to three levels, one, two, and three, according to the geographic range and catchment area of the health facility for immunization activity (EPI-Program, unpublished data, 2011). Level two and three were merged into one category to avoid empty cells. Children were classified into infants and older. The birth order was divided into two categories based on the median.
Perception of severity of child illness was reported according to assessment using the caretakers' subjective evaluation. Diarrhea was defined as watery stools that occurred more than three times during any 24-hour period. 21 DOB was defined as caretaker's perception of breathing as rapid and/or difficult. 18 Cough was defined as a continuous cough. 18 Fever was reported according to the caretakers' subjective evaluation.
Data collection
The data was collected by interviewing the respondents in SHC using a structured questionnaire formulated by the researcher and written in Arabic. A female community health worker was trained to assist in interviews. She was a native of the community and was deliberately chosen from the community to facilitate the flow of information.
The interviews were conducted in Arabic (Yemeni accent). The questionnaire covered the study objectives and variables and had five parts: subject characteristics; disorder characteristics; HSB patterns; HSB rationale; and services characteristics.
The questionnaire was validated by two steps. Firstly, a pilot survey of 30 caretakers from the target population 
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Webair and Bin-gouth was conducted before the beginning of data collection. The pilot survey questionnaires were not included in the study because the questionnaire was modified in the light of the study findings. Secondly, five academic members of staff were asked to review the draft questionnaire. Most of them had conducted a study on HSB previously.
Data analysis
The data were coded, checked, and processed with version 20 Statistical Package for the Social Sciences (SPSS; IBM Corporation, Armonk, NY, USA). Summary statistics, such as means, standard deviations (SD), frequencies, and proportions, were used to summarize variables. Chi-square tests were used to identify associations between categorical variables with P-value ,0.05 as the significance level. Logistic regression analysis was conducted to determine significant predictors of outcomes with estimation of the POR (prevalence odds ratio) and 95% CI (confidence interval). The Department of Family Medicine in Hadhramout University reviewed and approved the study protocol. A simple and clear explanation of the research aims and procedure was provided to the SHC manager and the staff involved in the study. Informed consents were obtained verbally from the manager and the staff who were included in the study. They were given feedback about the results of the study. Similarly, verbal consents were obtained from all of the caretakers who participated in the interviews. Respondents' privacy and confidentiality were assured.
Results
Demographic characteristics
All caretakers were adults with a mean age of 28 years (SD ± 6). Age ranged from 18 to 45 years. Most of the caretakers were the mothers (98.58%) while the remaining 1.42% were grandmothers and aunts. Regarding the age of children, the mean was 18 months (SD ± 17) and it ranged from 10 days to 59 months. The median number of siblings was two; it ranged from 1 to 9. Table 1 shows the demographic characteristics of caretakers and children. The most common reported symptom was fever (76.89%), followed by cough (35.85%), diarrhea (29.25%), and DOB (13.68%). Around 58% of the respondents (122) perceived their children's illnesses as severe.
Description of hsB
Out of 212 sick children, 109 (51.42%) sought medical care, while 21 (9.91%) caretakers did nothing in response to illnesses (Figure 2 ). The mean duration before seeking medical care was 3 days (SD ± 2). Of the total number of medically treated children, care was sought on the first day of perceived onset of illness for only 19 subjects (17.43%). Although "sought medical care" was the most common pattern of HSB, it was the first action for only 56 (26.42%) of respondents. The most common first action was "purchased drugs" (Table 2) .
Decision was made by both parents for 75 (35.38%) children. Sixty two (29.25%) of the respondents stated that the decision was taken by the mother alone.
rationale of hsB
For those who did not seek medical care, the main reason was stated as being "illness was mild" (n=40, 38.83%), and the next most common cause was "illness is not for medical treatment" (n=32, 31.07%). The main reason for delaying seeking medical care for more than 3 days was "thought the illness was mild/will resolve" (66.32%) (Figure 3) . relationship of hsB with subject, disorder, and service characteristics Regarding service characteristics, there was no statistically significant relationship between any of the services characteristics included in the questionnaire and HSB as P-values for all of them were .0.05 using Chi-square test. The respondents who agreed that the medical care cost was affordable sought medical care more frequently. For medical services acceptability and attitude towards modern medicine, it was impossible to find the correlation as all the respondents answered with "Yes." Table 3 shows the associations between HSB with subject and disorder characteristics. According to the bivariate analysis, significant associations were observed between HSB and the educational level of caretakers (P=0.003), the presence of cough (P=0.047), having DOB (P=0.005), and illness perception (P<0.001). According to logistic regression analysis, caretakers with secondary school education were six times more likely to seek medical care than noneducated ones (POR =5.85, 95% CI: 2.34-14.61). Perceiving illnesses as severe was five times more likely to be associated with medical care seeking as compared to not severe (POR =5.39, 95% CI: 2.81-10.33). For those who had DOB, the caretakers were three times more likely to seek medical help than those who did not (POR =2.93, 95% CI: 1.10-7.80). Cough is no longer significant after adjustment of other variables using logistic regression analysis.
Discussion
In studying HSB in Shehair city, the current study found that 51.42% of the respondents sought medical care, this being the most frequent action.
YFHS and other studies similarly showed that around half of the respondents sought medical care. 5, 22 Better results and higher rates of medical care seeking were reported in some countries, [23] [24] [25] [26] [27] [28] while others showed lower rates.
24,29,30
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Variation in HSB could be attributed to differences in cultural and demographic features of the samples, because most of these studies are not based on national or regional samples. In addition, the spectrum of the illness used differed between some of the studies.
The least frequent action was consulting traditional healers followed by self-treatment. In the study in Almukalla, Yemen, consulting traditional healers was the most frequent action (Bamatraf, unpublished data, 2008). That study included diarrhea only, which was experienced by less than one third of the children in the current study. Promtussananon and Peltzer 31 concluded that most mothers used home remedies for the treatment of diarrhea and modern drugs for the treatment of fever and cough, which might explain the differences between these studies in Yemen.
Although seeking medical care was the most frequent HSB pattern in this study, it was not usually done as the first choice. The most frequent first response was purchasing over-the-counter drugs. Bamatraf (unpublished data, 2008), and a study in South Africa, found that treatment by home remedies was the most frequent first action by caretakers for children with diarrhea. 31 Mothers were the caretakers for nearly all the children and participated in decision making in more than 60% of cases, which corresponds with the study in Almukalla (Bamatraf, unpublished data, 2008). For most of the people in developing countries, and particularly for children, the type of treatment during illness cases is mainly decided by family members, especially the mothers. 1 Low decision-making power of women impacted negatively on HSB in the study areas. 32 Actually, it is difficult to determine the most appropriate time to take the sick child to medical providers because this depends on the illness itself, the health status of the child, the caretaker, and so forth; but, with no doubt, delay is not acceptable, especially in a country with a high U5MR like Yemen.
Uncomplicated illnesses could be managed at home, but severe illnesses should be treated by appropriate health providers without delay. 33 The current study documented that 122 caretakers perceived the illnesses as severe, but only 19 of them took their children for medical care during the first day of illness. Other studies similarly recorded some delay in medical care seeking. 22, 32, 34 In a Nepalese study, about 43% of those who sought medical advice did so within 24 hours. 29 Delay in care-seeking by caregivers contributes to the large number of child deaths in developing countries. 35 Factors such as pluralistic care-seeking practices, and the inability to recognize potentially life-threatening conditions, were found to be associated with the delay. 7 This delay could affect child health significantly and can lead to complications that make the medical care less effective and, in some cases, useless.
In 2008, Bamatraf stated that most of the children with diarrhea were taken to medical care only after home treatments and those of traditional healers failed (Bamatraf, unpublished data, 2008) . During that time a child may become severely dehydrated. For that reason, it is very important to address and deal with the causes of delay.
In reviewing literature, studies rarely discussed the rationale of delayed medical care despite the fact that many mentioned the duration of illness before care seeking. Some studies have documented a popular belief that a patient has to be very ill to warrant taking him or her to the hospital as well as the reliance on traditional healers and the preference for trying self-medication prior to consulting medical professionals. 32 The main reason for not seeking medical care in the current study was "The illness was mild." This is in agreement with several other studies. 15, 25, 36 The next common reason was "Illness is not for medical treatment." 37 This pointed to the traditional illness concepts of childhood symptoms, which are believed to be a result of nonmedical mechanisms and preferably treated by traditional healers or home remedies. 38 A study in Burkina Faso showed that local illness concepts about manifestations of severe malaria in Africa were associated with avoidance or significant delay of effective biomedical treatment. Thus, they recommended considering these concepts when developing specific educational messages within national malaria control programs. 38 The findings of the current study are an indication that households seem to have shifted from making use of professional medical services as a trusted source of care to, instead, taking it as the last solution after trying other trusted methods. The situation here is dangerous for the general health of the population and, therefore, must be corrected. 
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Webair and Bin-gouth Ashorn 1 in his study in Malawi found the variables that describe the type of the first treatment to be statistically significantly associated with childhood mortality. On the other hand, the analysis of the second treatment brought considerably fewer statistically significant relationships with childhood mortality.
Considering the factors affecting HSB, several studies have reported a positive relationship between maternal education and HSB, which is in agreement with the present study. 24, 27, 29, 30, 39, 40 Millennium Development Goals' last report stated that, within countries, child mortality is higher in rural areas and among poorer and less educated families. 20 This study shows that caretakers with secondary school education were six times more likely to seek medical care than noneducated ones. This implies that the higher the level of school education, the better HSB. School education increases the mother's knowledge about biological aspects of human beings, common health problems, and healthy habits as these are included in standard school curricula. Also, educated mothers are more likely to be able to read comprehensibly and thereby understand better. They are expected to understand health education messages presented in mass media and through other methods more than the less-educated ones. Other subject characteristics listed in the results were insignificant.
Regarding disorder characteristics, caretakers were more likely to seek medical treatment when a child experienced DOB. YFHS and another two studies reported similar findings. 15, 18, 31 This finding differs to that which Mbagaya and Odhiambo 30 and Taffa and Chepngeno 41 found among Kenyan mothers, who were much more likely to seek out a medical care provider when a child experienced fever and gastrointestinal symptoms than when suffering from respiratory symptoms.
These studies included a wider range of respiratory symptoms. Usually, little or no action is taken for upper respiratory symptoms because it is assumed they will heal in their own time. 30 Those studies were done in Kenya, so another explanation is that both the identification of and response to illnesses are closely linked to cultural beliefs. 1 Perceiving the illness as severe was strongly associated with seeking medical care in the current study. Many studies found it to be one of the main predictors of HSB. 1, 5, 24, 29, 36, 39 It has been maintained that, in general, people use first what is most easily available to them, but in cases of serious illnesses they are willing to make a greater effort in order to try something better. 1 None of the service characteristics significantly predicted HSB in this study, although mothers who could afford the cost of care sought medical care more frequently than others.
When comparing this finding with those of other published studies, many did not consider services characteristics, and others have contrasting results. Several studies reported distance from medical care facility, poor facilities, or inability to afford medical care cost as factors affecting HSB. 8, 27, 30, 32, 42, 43 Disagreement between studies regarding the significance of service characteristics could be explained by the sample differences, for example, studies in which samples were selected from large areas with a population of different characteristics, variable distances from health facilities, and multiple health service options would be more likely to prove the significance of association.
It is important to understand the limitations of the current study. It is known that the community based survey is a better choice for sampling in a study like this, but it requires team work and financial support that is beyond the scope of a study done by two researchers. Visitors of SHC vaccination unit were selected because all of them had children under 5 years old and were not coming for illnesses to gain medical care but for vaccination. Another point is that the vaccination coverage in SHC is more than 90%, which indicates that women come from almost all areas of Shehair, rendering the sample more representative.
There was a possibility of inaccurate responses regarding the disease characteristics as this largely depends on recall. The study included illnesses within 14 days before the interview to minimize the recall bias. 5, 26, 29, 40, 43 Furthermore, the present study did not address in depth the health and illness beliefs. To explore HSB of a population in depth, it needs a qualitative or mixed study with a team including anthropologists and/or social scientists to conduct ethnographic research. This is not available for the time being. The current study is an observational study. It could not prove any causal relationship between HSB and the factors affecting it.
In conclusion, for the preventable childhood illnesses with the existing interventions, appropriate HSB prevalence is low. Caretakers' education, symptom type, and perception of illness severity are the predictors of HSB.
Educational improvement of mothers is recommended. We place emphasis on literacy programs because around 27% of the respondents had no school education. Messages in the mass media about the importance of schooling are mandatory. Further research to explore the barriers of school education are expected to help in solving the problem. Introduction of community-based Integrated Management of Childhood Illness programs could facilitate behavior change. Formal and nonformal medical care options have great potential for successful implementation to improve child health and should be explored by health policies. Local illness concepts could be explored and used effectively as a part of care seeking interventions as this is found to be one of the main causes of avoiding and delaying seeking medical care. In-depth research is imperative to visualize the real picture of the habits and practices of the people of our country, and to establish the causation of inappropriate HSB. More challenging would be the translation of research into policy and action.
